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Abstract Deinlrolinis superans produced one generation every two years. l arge larvae and small larvae exist til the same 
time. It broke out in Daxiangan Mountains m 1990. and seriously destroyed growth o f l.uri.x gim'lini Rupr. In order to con¬ 
trol I) superans. the population properties ol /) superans were studied from 1991 to 1992. including sex ratio, age distribu¬ 
tion. pattern etc.. I he sex ratio of /) superans population is ¥ : J. = 1.06:1. I he litre ae age distribution indicates that lar\ ae 
over 5 instar is less than e ottnger larvae under 4 instar in Yongqing forest farm. but the younger larvae under 4 instar is more 
than larvae over 5 instar in I lanjiay uan/i Forest F;trm. Ihe population of/), superans in Yongqing Farm has been declining, 
and increasing in llanjiae uan/i. I’upac and eggs are mainly distributed in middle and lower crowns laser of trees, respec¬ 
tively account for 66"o and 59.5° <> of total indie iduals. I lie pupae in higher crown laser is light lx regular distribution, and 
clumping distribution middle and lose er cross ns laser of trees Ihe eggs in higher cross n is light clumping distribution . and 
random in middle and lose cross n of tree. 
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Methods 
Collection of data 

Five hundred heads of D supernal were collected in 
the forest, or around forest area during the peak of ap¬ 
pearance from 1991 to 1992. The number of female and 
male adults svere recorded. 

Tsvo standard plots were chosen in Yongqing and 
Hanjiayuanzi Forest Farm of Shibazhang Forest Bureau 
respectively in Autumn of 1992. 20 trees of larch were 
picked up randomly in the plots. The number of every 
instar of larvae was recorded respectively. 

In 1991. during pupae period (spring) and egg period 
(summer), in the larch forest along the 44 branch I km. 
46 branch 7 km. 51 branch 10 km land. 51 branch 2 km 
of 505 country road and the Three l owers 18 km land, 
a small plot with 20 trees was chosen randomly. I he 


number of pupae and eggs of every tree was recorded. 
At the same time, a plot with a area of 40 m * 30m 
along 44 branch I km land was picked up in which 5 
small plots with 20 trees were chosen randomly every 
time. The number of pupae and eggs in high, middle 
and low crowns layer on every tree was recorded. 

Data analysis 

Aggregation index of David & Moore 

/ = ,S' : / V I 

/=() random distribution 
/ < 0 even distribution 
/ > 0 clumping distribution 

Regression of Ivvao of A - A 

* 

A = a + P A . u indicates the basic factor of 

distribution 

a =0 the basic factor is individual 
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a > 0 the basic factor is individual group and 
individuals attract each other 

<r < 0 individuals repel one another 
/C l random distribution 
ft<\ even distribution 
(i> 1 clumping distribution 
Iwao indicated: 


( 7 = 0 . 

p =1 

or cr>0. P<\ random distribution 

( 7 = 0 . 

p> 1 

or (r <0. /) > 1 clumping distribu- 

tion 



Taylor index 


lg.v : =lg 

t 7+6lg 

,V 

lg£/=0 

6=1 

random distribution 

lg(/>0 

6=1 

clumping distribution 

lg(/>0 

6>1 

clumping distribution 

lg(/<0 

6<1 

the more intensive population density 


is. the more even the distribution is. 


Results and Analysis 
Sex ratio 

According to the measure during 1991-1992. the sex 
ratio of I) superans in Shibazhang Forestry Bureau is 
? : 5 - 1.06:1. is about 1:1. and female is a little more 
than male. The results indicate if the environment is 
preferable. D. superans tends to break out. 

Age distribution 

D. superans produced one generation every 2 years in 
Daxing'an Mountains. The large and small larvae exist 
at the same lime. The larvae are divided into two 
groups. One is small larvae of this year that is less than 
4 instar, and the other is large one of last year that are 
more than 5 instar (See Table I). 

According to Table I. in Yongqing Forestry Farm, 
the young larvae instar of D superans shows middle, 
low instar, especially the percentage of larvae under 4 
instar, is less than larvae over 5 instar. The results show 
the population of D superans is declining. In Hanjia- 
yuanzi. the percentage of xoimg larvae under 4 instar is 
larger than that of llanjiayuanzi, which indicates the 
population of D superans is increasing. 

The analysis of age population is helpful to forecast 
Table 2. The Horizontal distribution of pupae (1991) 


the trend of population which is the basis of integrated 
management of D. superans. The population intensity 
in two forests is less than control threshold (20 lar¬ 
vae/tree). But the population of D superans in Hanjia- 
yuanzi is increasing, so it should be monitored. If it is 
necessary, the population should be controlled with 
effective control methods. In Yongqing forest farm, the 
population is declining, natural control and biological 
control was used to maintain the low population density 
and preserve the diversity of ecosystem. 


Table I. The Age distribution of D. superans (%) 


Local ion 



Instar period of 1 

arvac 


i 


3 4 5 

(i 7 

s 

Yongqing 

0 0 

(I () 

2.3 4 6 2.3 

50 29.5 

1 1 4 

Forest Farm 






Hanjiav uan/.i 

7 6 

23 7 

30.3 24 4 3 I 

S 4 2 3 

O 0 


Spatial pattern of pupae and eggs The spatial 

pattern of population of D superans is an important 
trail of population. It reflects the relation between popu¬ 
lation and individuals, and also reflects existing pattern 
of individuals. That is to say. it reflects the individuals 
exist whether in the form of individual or in the form of 
individual group. It is the theoretical basis of popula¬ 
tion regulation of D superans. 

Horizontal pattern of population The data 

about horizontal distribution of larvae, pupae and eggs 
in different forest collected in 199] are listed in Table 2 
and Table 3. 

The aggregation index calculated from the data in 
Table 2 and Table 3 are listed in Table 4. 

According to Fable 4: 

/=0.85 > 0 clumping distribution (pupae) cr=0.46 
> 0 the individuals among pupae attract one another 
and the basic pattern is individual group and P = \.\b 
>. I clumping distribution (pupae) 
igo=O.I75 > 0 andb=l.l79 > I clumping distribu¬ 
tion as for eggs: 

/=0.04 —' 0 random distribution a =-0.056 -* 0 
and 0 =1.037 — I random distribution lgc/=-0.()()8 
— 0. b=l.()3 — I random distribution 


Location 

Number of investigated trees 

A 

lu A 

.V" 

!gv : 

A 

Three Tower IXkm 

2o 

2 5 

0.398 

4 05 

0 61 

3 12 

46 branch 7 km 

20 

3 4 

0 531 

7 14 

0 85 

4 5 

44 blanch t km 

20 

1 7 

0 23 

2 21 

0 34 

2 o 

51 branch 1 o k m 

20 

2 4 

0 38 

4 24 

0.63 

3 17 

51 branch 2 km 

2o 

1 4 

0 15 

2 84 

0 45 

2 43 


File aggregation index mentioned above can express the actual population distribution, so any index above 
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can describe the horizontal pattern of population. 

The vertical pattern of population 
The vertical distribution of population of different de¬ 
veloping stage is different. The pattern shows the in¬ 


herent trait of population, and is an adaptive st\ le ol 
population in order to develop themselves. The vertical 
pattern is showed in Table 5 and Table 6. 


Table 3. The Horizontal distribution of eggs (1991) 


I ocation 

Number of in\ estimated trees 

V 

lg V 


lys 

A 

Three Tower 1X km 

20 

0 65 

-0 187 

0 628 

-o 2()2 

0 61 

46 branch 7 km 

20 

1 2 

0 070 

1 16 

0 065 

I 17 

44 branch 1 km 

20 

0 85 

-0 071 

0 828 

-0 085 

0 818 

51 branch 10 km 

20 

0 9S 

-0 022 

0 0|8 

-0 023 

0 048 

51 branch 2 km 

20 

1 05 

0 021 

1 048 

0021 

1 04 


Table 4. 

The Aggregation index of eggs and pupae 





Developing 

stage Number of investigated trees Average densitv Variance 

A \ A 

l)a\ u.1 & Moore index 

1 

A - A regression 

<f 0 V 

l av lor 

Ig u h 

Pupae 

100 2 1 3 80 

0 85 

o 406 i 16 

o 05 

nl75 1.10 

l;ggs 

100 0.04 0 078 

0.04 

-0.056 104 

0.00 

-0.008 1 03 


Table 5. 

The v 

ertical patte 

rn of pupae (44 branch 1 kin, 1991) 








Crown 

location 





Densitx (pupae/ live) 





Percentage of 

i’ertemage 

nl' 

pupae 

X 

v / 

0 

1 


3 

4 

5 

6 

7 

8 

0 

1(1 

11 

12 

tree 

with pupae (%) 

Higher 

80 

- 7 - 

11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 

7,2 

on 

o.osix -o.i i 

Middle 

63 

0 

13 

8 

3 

i 

0 

1 

i 

0 

1 

0 

0 

37 

66 

1 01 

3 17 2 14 

Lower 

77 

11 

7 

3 

*•* 

0 

0 

0 

0 

0 

0 

0 

(1 

T } 

■ 27 5 

0.42 

0 X04 0 914 

Whole tree 

4b 

15 

13 

1 1 

4 

: 

0 

0 

0 

1 

T 

0 

1 

51 


1.53 

5 420 


Table 6. 

The vertical pattern of eggs(44 branch 1 km, 1991) 




Crown location 

I)ensit>( pupae/1 tree) 


Percentage of tree with 

Percentage of 

v ' 





pupae C’-o) 

pupae Cn) 



0 i 

-> ^ 

4 5 




Higher 

80 0 

1 0 

0 0 

11 

124 

oil 012 <>073 

Middle 

78 10 

3 o 

0 0 

"»■> 

28 1 

0 25 o 24X -onus 

1 ower 

50 31 

8 2 

0 0 

41 

50 5 

o S3 o 52o -oo02 

Whole tree 

43 35 

15 5 

1 1 

57 


0.80 1.02 0 14 


According to Table 5 and Table 6, the results show 
that pupae that concentrate in the middle of crow n layer 
take up 66%. and eggs that concentrate in lower crown 
layer take up 59.5%. which indicates different develop¬ 
ing stage tend to separate in order to avoid inter species 
competition. Pupae and eggs in higher crown layer are 
less (about 10%). they mainly concentrate in middle 
and lower crown of tree. When we investigate pupae 
and eggs, we can record them in middle and lower 


crown layer. 

The horizontal pattern of pupae and eggs that gather 
in different crown locations is different. The pupae in 
higher crown layer appear even distribution, they ap¬ 
pear clumping distribution in middle and lower crown 
layer. Aggregation intensity Of pupae in middle crown 
is more intensive than that in lower crown. The eggs in 
higher crown appear clumping distribution, and they 
appear random distribution in middle and lower crown 
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layer. 

Conclusions 

The sex ration of D superuns in Shibazhang Forest 
Bureau is 9 : 5 =1.06 : 1. In Yongqing Forestry Farm, 
the percentage of young larvae over 5 instar, is less 
than that of older larvae, which shows the population of 
D. supenms is declining. In Hanjiayuanzi, the percent¬ 
age of young larvae is contrary to that in Yongqi, which 
indicates the population of D. superuns is increasing. 

The horizontal pattern of pupae and eggs is clumping 
and random distribution respectively. The pupae in 
middle crown layer take up 66%, the eggs in lower 
crown layer take up 59.5%. The pupae in higher crown 
appear even distribution, they appear clumping distribu¬ 
tion in middle and lower crown. The aggregation inten¬ 


sity of pupae in middle crown is more intensive. The 
eggs in higher crown appear clumping distribution, and 
they appear random distribution in middle and lower 
crown. 
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